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NOTES TOWARDS REDEFINING 
THE IMPACT OF NEW TECHNOLOGY ON PEOPLE AND THE WORKPLACE 


1.0. Introduction 


New technology is being embraced by both business’ and 
government as the saviour of future competitiveness for 
Canadian business. However, even though technology is a 
critical factor, new technology is, as was old technology, 
merely aetool. It, therefore, cannot save Canada's 
competitiveness singlehandedly. Technology's value is derived 
from the manner in which it is.used. Thus, technology cannot 
be viewed in isolation; it must be viewed as a single element 


of a cohesive business or government strategy. 


Whether we are looking at the manufacturing or service 
sectors, the nature of the organizational output demanded by 
the environment, the tools of production and the organization 
design used to produce that output must all be congruent. 
This is the only way in which a viable strategy can be 
achieved. When the fit between the environment, the 
technology and the human organization is achieved, then 
employee fulfillment, technological effectiveness and global 
competitiveness are possible. However, one outcome cannot be 


achieved without the other two. 


It is widely recognized that, in general, the business 
environment is becoming increasingly complex and turbulent. 
Such an environment has the potential to fragment society and 
specifically organizational activities, as individuals and 
groups attempt to make sense of their immediate surroundings. 
Therefore, in the business setting, the fit between technology 
and the human organization (socio-technical design) must 
support an integration of activities while maintaining the 


flexibility to respond to the changing environment. 
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The purpose of this paper is first, to evaluate the present 
state of technology and its future trends in relation to this 
environmental context. Secondly, issues, for society and for 
the work environment, arising out of the nature of new 
technology, will be identified. These issues also indicate 
many areas which should be addressed by government. Finally, 
the implications of technical design will be considered in 


relation to the concept of organizational choice. 


2.0. The 'State of the Art' Technology and Specific Trends 


2.1. Artificial Intelligence 


The term ‘artificial intelligence' is really a misnomer. At 
present, we do not have electronic equipment that can be said 
to '‘'think', it merely performs the functions that it is 
programmed for. However, today, those functions are becoming 


quite extensive. 


Artificial intelligence is a software umbrella that covers 
most of the new technologies. Applications Wofieartificial 
intelligence include, but are not limited to, robotics, 
natural language processing, computer vision, voice 
recognition, computer language translation, computer-assisted 
learning, computer-aided design, computer-integrated, 
manufacturing and expert systems. Expert systems are the 
latest, fastest growing commercial product in the artificial 
intelligence field. In fact, the term artificial intelligence 
is often used incorrectly as being synonymous with expert 


system. 


2.2. Expert Systems 


Expert systems are computer programs which can capture, in 

memory, specialized knowledge acquired from a human expert and 

then process that knowledge using similar processes as the 

human expert in order to solve difficult problems. Expert 

systems can include extensive numerical calculations; however, 
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their advance over traditional data processing is that they 


also use symbolic and often qualitative reasoning. 


The expert system's architecture includes the user interface, 
the knowledge base and the inference engine. The user 
interface today makes use of written communication; however, 
future expert systems will make use of advances in voice 


communication. 


The knowledge base is the expert knowledge stored in memory. 
It is encoded through the use of three techniques. Prec; 
production rules are "if - then" rules used to represent the 
consequences of given conditions or actions. Second, semantic 
networks are used to represent knowledge that consists of sets 
and subsets. Third, frames are used to store many different 


kinds of information about a single object. 


The inference engine contains the reasoning methods for using 
this knowledge base. Two reasoning methods often used are 
forward chaining and backward chaining. Forward chaining, as 
the name implies, is employed when the user wishes to start 
with certain conditions and work through the program to the 
appropriate decision. Backward chaining is the reverse 
process where an outcome is specified and the program is used 
to work backwards to indicate the required conditions for that 


outcome (1). 


Expert systems can be used for many stages of the work flow. 
Applications include prediction, diagnosis, design, planning, 
alarm analysis, monitoring, simulation, repair, instruction, 
interpretation and control. Because expert systems have such 
a broad scope of application, they have major implications for 


future employment levels and job design. 


Expert systems offer the potential ability to speed up 

decision processes by absorbing some of the work load. They 

can, therefore, provide an organization with the time to 

respond to a changing external environment. This scenario 
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demonstrates the use of expert systems as support systems for 
humans. The expert system processes some of the knowledge and 
reasoning steps, while the human expert guides the direction 
of the overall problem-solving process and ensures that all 
pertinent knowledge has been incorporated into the system. 
However, the opposite scenario also exists. There are those 
designers, developers and users of expert systems that view 


them as stand alone units which will replace human experts. 


253% Computers 


The hardware includes mainframes, mini-computers, and personal 
computers which can be connected in many configurations. The 
software can extend from traditional data processing 
capabilities to more advanced artificial intelligence 
applications. The software is no longer only processed by a 
Single central computer; instead, it can also be handled by 
decentralized units connected together in a network and 
processed in independent blocks or interactively between two 


Or more users. 


The expert systems of the future will require computers that 
are able to perform very complex problem-solving. The present 
sequential computers are too slow for such advanced tasks. 
The computers of the near future will be parallel inferential, 
machines which have a number of processors able to 
concurrently process different portions of the problem. A lot 
of progress is being made in this area both in Japan and in 
North America (2). 


For the more distant future, computer hardware technology is 
moving in two separate directions: towards an optical computer 
and a neural-net computer. However, the goals of both designs 


are greater speed and flexibility. 


The optical computer offers the promise of much greater speeds 

(exceeding 17 trillion bit operations per second compared to 

billions of bit operations per second for electronic 
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computers) and the flexibility to reorganize the hardware 
through reprogramming. Changing the hardware configuration 
will be as easy as reprogramming software is today. This is 
possible because, whereas electrons in electronic computers 
are confined to conductors, light can be transmitted and 
reflected anywhere. This flexibility can more closely 


Simulate how we believe the human brain operates (3). 


The neural-net computer uses traditional transistors; however, 
they are connected in parallel rather than in series, as is 
the case in conventional computers. This is modelled on the 
pattern of nerves in the human brain and offers much faster 
operation. The developers claim that this approach produces 
truly intelligent computers that can think, learn and even 
invent, that is, computers with the flexibility for "dealing 
with unforeseen situations" and "synthesizing knowledge from 
random data with little or no human help"(4). This capability 
is called "pattern mapping" and is critical for such things as 
comprehending speech and artificial vision. This technology 
is still sin its “infancy and. full neural-net~ computers® are 
probably still 10 to 20 years away. However, several neural- 
net companies plan to commercialize plug-in boards that will 
Simulate neural-net operation on conventional memory chips as 


early as this year (5). 
2.4. Robots 


Robots are manipulators that can perform many different tasks 
and are reprogrammable. Robots come in many shapes and sizes; 
however, they can be placed into four general mechanical 
Classifications which broadly describe the coordinates of 
their work surface: articulated (with one or more rotary 
joints), cartesian (straight line arm movement only, although 
they may have a pivoting wrist joint), cylindrical (a rotating 
horizontal arm moving on a vertical column) and spherical 
(rotary and pivotal motion of a retractable arm) (6). Robots 
can be used for either performing work on an object or for 
transporting objects from one work station to the next. 
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The Society of Manufacturing Engineers' Delphi forecast of 
trends in robotics in the U.S.A. predicts that by 1995, 15% of 
new robots will use multiple arms and 29% will have some 
degree of mobility. There will also be an increase in 
velocity, repeatability and the number of degrees of freedom. 
The use of sensors will increase dramatically and robots will 
be purchased as part of computer integrated manufacturing 


systems rather than as stand alone units (7). 


These forecasted increases in the flexibility of the robots 
themselves will make the production processes more flexible 
and thus enable manufacturers to respond faster and with more 


variety to customer demands. 


2.5. Computer Aided Design (CAD) 


Computer Aided Design is a software system which is replacing 
the drafting board and incorporating that function within the 
engineer's scope of responsibility. Engineers can use the CAD 
units to assist in the design of parts and processes, perform 
calculations, test and simulate operation and store 2-D, 3-D 
or solid images and other information. Iftthe CADsunitieis 
also connected to peripheral equipment, then microfilm and 
blueprints can also be produced electronically from CAD 
memory. Or tape, magnetic disc and optical disc can be used 
for permanent storage of information. CAD can be used with 
dedicated specialized terminals or the same hardware as other 


computer applications. 


The major advantages arising from CAD are the potential 
opportunities for increased creativity from designers, 
flexibility and faster turnaround time (8). Also, if CAD is 
used as part of a CAD/Computer Aided Manufacturing (CAM) 
system, then numerically controlled manufacturing equipment 


can be programmed from the CAD data. 
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To date, the use of CAD has been limited because of the high 
equipment costs and the frequent incompatibility between CAD 
and industrial machine tools, mainframe computers and other 
electronic equipment. However, costs are falling rapidly and 
standards for equipment communication are being developed. 
This means that increases in the use of CAD and CAD/CAM 


systems are forecasted, particularly in small business(9). 


2.6. Flexible Manufacturing Systems (FMS) 


Flexible Manufacturing Systems are networks of numerically 
controlled machine tools controlled by a computer. However, 
there is no firm definition and the terminology is often used 


to include robotics and automated materials handling as well. 


The key characteristics of FMS is its flexibility. Whatever 
combination of manufacturing equipment the term covers, the 
individual pieces of equipment must be reprogrammable so that 
their operation can be changed very easily. This flexibility 
allows the products to be customized and theoretically makes a 


batch size of one economically viable. 


Flexible Manufacturing Systems change output from mass 
production to batch production with little loss of economies 
of scale. When this equipment flexibility is coupled with. 
shortened throughput times, created through the use of 
parallel work stations for example, then the production 
process is converted from mass production to continuous flow 


production. 


2.7. Computer Aided Manufacturing (CAM) 


Computer Aided Manufacturing is a manufacturing process that 

uses computer controlled equipment to perform some or all of 

the manufacturing operations. The computer controlled 

equipment can range from single numerically controlled (NC) 

machines to flexible manufacturing systems often used together 

with process control devices, automated assembly systems and 
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computer-aided inspection. The computer controlled equipment 
can be controlled by decentralized software, used together 
with CAD or as part of a Computer Integrated Manufacturing 
network. The CAM software takes the design data from CAD and 
converts the information to NC code. 


Like CAD systems, the use of CAM is expected to rise rapidly 
in the near future. 


228% Computer Integrated Manufacturing (CIM) 


Computer Integrated Manufacturing uses centralized computing 
technology to integrate a number of technologies to produce 
coordinated operation as a whole. The plant that uses CIM is 
often referred to as the automated "Factory of the Future". 
The technologies most often integrated by CIM are CAD, Group 
Technology and Manufacturing Planning and Control Systems 
under the domain of the engineering department together with 
Robotics, CAM and Automated Materials Handling under the 
domain of the production department. Please see exhibit 1. 
However, CIM can also be used to include accounting, inventory 
control and other business planning functions in the 


integrated operation. 


Today, it is extremely rare to see CIM in operation. However,, 
the introduction of computer standards is expected to open up 
this field very quickly. 


2.9. Telecommunications 


A work place telecommunications network is used to link many 
computers together as well as link the peripheral devices and 
equipment to the computer system. When this is connected to 
the external telecommunications network, then whole 


organizations can be electronically joined. 


The migration from analog to digitally encoded signals has 
enabled the integration of voice, data, text and image media 
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to take place. The introduction of fiber optic cables has 
allowed the digital signals from all media to use a single 
transmission line concurrently without interference(10). At 
present, the potential use of integrated services (such as 
video teleconferencing or integrated voice and data) is only 
available in large centers. However, the future increased use 
of fiber optics means that these services will become 


available to all communities. 


2.10. Office Automation (OA) 


Office Automation is the term used to describe a diversified 
selection of electronic office equipment and the process of 
connecting that equipment into a network. This technology 
would not have been possible without the advances in digital 


data transmission made by the telecommunications industry. 


However, the concept of office automation goes further than 
just having the ability to connect information processing 
equipment from all media into one network. For the whole is 
greater than the sum of the parts. Although today few devices 
exist that truly integrate voice and data into simultaneous 
communications, in the near future, simultaneous interactive 
communication and information processing will commonly take 
place between pieces of equipment and across media. This will, 
have major implications for organizations. Then, much of the 
internal office communication will take place electronically 
and the organization will be connected electronically with the 


outside world. 


Today, few offices are fully automated and office automation 
is being purchased in a piecemeal manner. However, the rate 
of automation is expected to increase rapidly as is the scope 
of equipment which is embraced by office automation. 
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3.0. Overall Trends in New Technology 


There are three main trends that new technology is following. 
They are: 
(1) increasing flexibility; 
(2) increasing integration; 
(3) increasing scope of automated decision 
processes. 
These trends apply to technologies used in both manufacturing 


and office work environments. 


3.1. Increasing Flexibility 


The increasing flexibility of the new technology enables an 
organization employing it to become more flexible in the way 
it operates. This in turn offers the “organization the 
potential to become more proactive with its increasingly 
turbulent environment. Therefore, this trend is’ both 
appropriate and essential to ensure the future competitiveness 


of Canadian business. 


This trend can be broken down into two subtrends: the 
flexibility to change and the flexibility to grow. 


3.1.1. The Flexibility to Change 


The new technologies provide the flexibility to change either 
the output of an organization or the work processes used to 
produce ‘the Sfoutputiior both Old technologies which had 
specific tasks reflected redundancy of parts, that is, a 
single piece of equipment had to be replaced with a similar 
item. However, the flexibility of new technologies means that 
one item of equipment can perform many tasks. Thus new 


technologies are reflecting redundancy of function. 
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3.1.1.1. The Manufacturing Plant 


In a manufacturing plant that employs new technologies, 
software changes can be used to rapidly adjust output 
production specifications. Prior to automation, the machine 
tools would have required retooling in order to make such a 
change. This would have been time consuming and have resulted 
in lost sproquction. As a result, this procedure was 
undertaken very infrequently. This is part of the rationale 
behind mass production. Therefore, the new technologies offer 
a manufacturer the flexibility to move away from 
standardization and mass production with little loss of 


economies of scale. 


The new technology also offers the potential to change work 
processes. The increasing use of general purpose robots 

instead of specific task robots gives the plant operators the 
“flexibility to change the work process. Although the flow of 
the physical product must still essentially remain sequential, 
the robot can be reprogrammed to use different tools and thus 
the nature of the work performed at each station can be 


changed. 


In the past, human work processes were such that one person 
could not perform his/her task until the person preceding 
his/her had completed his/hers. This sequential arrangement 
reflected the work flow of the product. However, now, the new 
human task of ‘monitoring! the technology (as opposed to 
'doing' the task) can be performed independently and pooled to 
create the total production process. Thus the human task has 
become removed from the physical product by the technology and 
people are less dependent upon each other for the performance 
of their task. Therefore, the human work flow becomes more a 


pooled coupling than a sequential coupling. 
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In an office that employs new technologies, software changes 
can be used to rapidly change the form that the output takes. 
For example, calculations can be reprogrammed to include new 
factors or the format of text presentation can be adjusted 
through reprogramming. 


Also, the very act of introducing office automation can change 
the work process in an office. In a non-automated office, the 
paper or information must flow sequentially from one person to 
another so that each can extract, add or manipulate 
information. However, oif, an ,.office »,has | a)| network .,of 
electronic equipment (personal computers, mainframes, 
minicomputers, etc.), then each person can access a central 
base of information as and when needed. Although one person 
cannot access information until it is entered into the system 
by another (or electronically) each is less dependent upon the 
other, | formeworky flow. Therefore, as in the manufacturing 
plant, the human work process can become more a pooled 


coupling than a sequential coupling. 


3.1.2. The Flexibility to Grow 


The modular design of both new manufacturing and new office 
equipment allows the system or network to be expanded or 
converted from old to new technologies in small increments as 


and when required. 
3,. 2k. asThet Office 


Because the product of an office is often intangible 

information rather than a solid object, this flexibility is 

greater in an office. One individual work station can be 

connected to a network at a time. The ability of new 
12 
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technology to change the coupling of work from sequential to 
pooled interaction allows this flexibility to be recognized. 


3.1.2.2. The Manufacturing Plant 


In contrast, in a manufacturing plant, the flow of the 
physical product usually remains sequential. Therefore, if 
one single piece of equipment is replaced by a robot, it is 
necessary to ensure that it is compatible with the old 
technology used on either side. Also era single ,robotin)a 
production line will be constrained by the speed of the human 
operators on either side and probably would not achieve its 
full potential. However, although the flexibility to grow in 
a piecemeal fashion is not as great as in an office, it is 
possible to use this approach to achieve some limited increase 


in operational flexibility at individual work stations. 


This limited flexibility can be enhanced if the new technology 
is used as a stimulus to convert a single sequential 
production line into several parallel work station groupings. 
If this approach is used, then one grouping at a time can be 
converted to use new technology and new groupings can be added 


as required to meet the demand. 


3.2. Increasing Integration 


The trend towards increasing integration can be broken down 
into two linked subtrends, the increasing integration of 
multi-vendor equipment and of information media. This 
integration of devices and services is being achieved through 
the use of international standards such as Open Systems 
Interconnection (OSI) and Integrated Services Digital Network 
(ISDN) . 


OSI is a world standard which will allow equipment from all 

vendors to "talk" to each other. This capability gives the 

user more flexibility to develop generic networks of devices 
Ls 
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that better suit the organization's needs rather’ than 
requiring the user to operate isolated devices or to choose 
equipment offered by a single vendor. Also, it means that 
eventually all organizations will be electronically 


compatible. 


When this capability is combined with ISDN, which is a world 
standard that will allow connection of voice and non-voice 
service devices to a digital network using a device similar to 
the telephone jack, then organizations will be able to 
communicate, via the public communications network, anywhere 


around the world-- or even extraterrestrially! 


This increasing integration, for good or bad, is eliminating 
the internal and external boundaries of organizations. 
Integrating voice, image, text and data electronically and 
connecting all equipment into a single system means that 
departments can potentially access and even change each 
other's information without verbal or paper communication. 
The reduction of departmental boundaries can be used 
beneficially to speed up the internal operations of an 
organization and to make the best use of the increased 
flexibility offered by the new technology, thereby improving 
information flow and decision making. However, there is the 
potential for this reduction of departmental boundaries to be, 
used maliciously. With access to another department's 
information, a department intent upon sabotage could have a 
free rein. There are administrative programs available to 
control this access to information and the ability to 
manipulate it. However, it is imperative for an organization 
to make a conscious decision about who has access to what 
information and how much freedom to change information by any 
one person or group is tolerated. To allow total access to 


information by default is courting disaster. 


I suggest that whether the reduction of internal boundaries is 

used beneficially or not depends to some extent upon the 

organization's culture. This in turn is expressed in the 
14 
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structure and processes of the organization. Therefore, when 
making a choice about access to information, an organization 
must combine this choice with the wider choice of 


organizational structure and processes. 


3.2.1. The Office And The Manufacturing Plant 


A good example of how the integration of devices and the 
resulting reduction of internal boundaries can be used to 
provide increased speed and flexibility of operations within 
the manufacturing plant is provided by the plant that uses CIM 
(Please see exhibit 1). This diagram shows how the boundary 
between engineering and production is eliminated by CIM. The 
design of a product on the CAD system can be used to 
automatically program the FMS. The need for extensive human 
communications between production and engineering is 


eliminated. 


This integration is also changing the office environment. 
With the increasing use of optical disks, images of whole 
documents can be converted to digital code and stored, rather 
than the receiver inputting only selected data from these 
documents. These optical storage devices can be integrated 
into a digital network, thus allowing one department to access 
original documents electronically from another department to, 
obtain information to incorporate into their own documents. 
Also, the users only need work on a single piece of equipment 
to integrate several media. The ability to access original 
documents can cut down input errors and the integration of 
several media and devices into one network eliminates the 
internal boundaries between the receiving department and the 


using department. 


In addition, the introduction of national and international 
standards makes it possible for either office or manufacturing 
organizations to become electronically connected to supplier 


and customer networks. Therefore, supplies can be ordered, 
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customer orders processed or bills paid without human 


intervention. 


3.3. The Increasing Scope of Automated Decision Processes 


Earlier software was used to program simple, repetitive, 
quantitative tasks. For example, robots were programmed to 
perform the same movement all the time or computers were 
programmed to manipulate data in a set manner. These 
activities covered the decision making domain of blue collar 
or low level office workers. However, now that artificial 
intelligence is available to process qualitative as well as 
quantitative information and real-time applications are 
possible, automation is entering management's domain. The 
scope of automated decision processes has broadened to capture 


responsibilities positioned higher on the corporate ladder. 


The ability to automate more and more decisions will speed up 
the decision making process and allow management more time to 
deal with the organization's turbulent environment. 
Management will no longer spend its time in detailed problem 
solving; this will be performed electronically. Instead, they 
must make decisions using a process known as "puzzling." This 
is the only appropriate way of dealing with a _ turbulent. 
environment. They will use the problem solving performed by 
the computer as an input to this puzzling process to test many 
options and provide the potential for better quality 
decisions. Therefore, the relationship between the human and 
technology becomes more critical in a turbulent environment 
and will become crucial to maintaining global competitiveness. 
However, this loss of scope of routine decision making is 
threatening to management, just as it was to lower level 
workers in the past. Therefore, its implications and 
possibilities will have to be thoroughly. understood if 
management is to accept the new technology and use it to its 


full potential. 
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4.0. Issues 


New technology is generating many issues that must be 
addressed by our business, labour and government leaders. Not 
to address these issues, I believe, will lead to mass social 
stress. New technology is changing our lives at an increasing 
rate which cannot be halted. Change creates fear which leads 
to stress. This can generate a 'fight or flight' response. 
We cannot flee new technology as our society is inextricably 
linked with global activities. Therefore, to ignore or remain 
reactive to new technology will probably lead to an escalation 
of adversarial relationships. This in turn will just increase 
social stress, make us less able to cope with a changing 


environment and thus produce a vicious cycle. 


However, if business, labour, government and other interest 
group leaders can develop some common ground and combine their 
efforts to jointly take a proactive stance with respect to new 
technology, then our society can make the best use of new 
technology to enhance our lives. The goal of such a proactive 
stance is to identify issues early so that they be dealt with 


in an effective and less stressful manner. 


Therefore, to identify present and future issues arising from 
new technology is critical. Some of these issues are 
discussed here. The issues have been separated into those 
pertaining to the work environment (micro level) and those 
pertaining to society at large (macro level) for discussion 
purposes. However, they cannot be completely separated 
because the issues from one level overlap or generate new 
issues for the other level. Also, it should be noted how 
diverse these issues are. This diversity demonstrates just 


how much of our lives new technology is touching. 
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4.1. Social Issues 
4.1.1. Polarization of the Workforce 


The advent of expert systems has meant that organizations are 
no longer totally dependent upon human experts to make complex 
decisions. Once the human expertise is captured in the 
computer memory, whether or not the human expert remains with 
the organization becomes less critical. Also, expert systems 
are designed to be user friendly so that a non-expert can run 


the program and theoretically make expert decisions. 


Therefore, if society permits decisions to be made that lead 
to expert systems eventually being designed as stand alone 
units that require little expert knowledge to operate, then 
the workforce could become polarized. User organizations of 
new technology will require generalists that can evaluate the 
direction of the whole organization while expert decisions 
will be made by the electronic equipment. In contrast, R & D 
organizations and manufacturers of new technology will require 
specialists that can design, manufacture and program the 
expert systems for the user organizations. 


If this polarization takes place, then user organizations will, 
no longer have the necessary expertise to reprogram expert- 
systems to include changing environmental considerations and 
outside expertise will become costly. This will create the 
possibility that the necessary changes will not be made and 
our products and services will cease to remain relevant to 
society's needs. Also, society must ask the question: What 
do we allow to become totally electronically controlled? For 
example, should nuclear power plants be totally controlled by 


computers? or defense decisions? 


These capabilities will be available in the near future . The 

decision of whether to use expert systems as stand-alone units 

or human support systems must be made now, while the concepts 
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are in their infancy and before we become irrevocably 


committed through default. 


4.1.2. Education and Health Policies 


As most tasks requiring low level education and even many 
requiring higher education are taken over by the new 
technology, many people will need retraining. Much of this 
will consist of on-the-job training; however, the demand 
placed on our educational facilities will also increase. This 
will translate not only into higher costs but also into a need 
to reevaluate the distribution of funds. It will become 
increasingly important, as technology touches more and more of 
our lives, for all of us to have some technical knowledge. 
Therefore, greater emphasis and funding will be required by 


technical programs. 


Also, if health and safety issues arising directly and 
indirectly from technology (addressed later in section 4.2.1.) 
are not considered now, then we can expect to see an 
escalation of health costs as a result of the new 
technologies. I suggest that it will be a lot cheaper in the 
long run, as well as more beneficial to society, to implement 
preventative health care now rather than remedial health care 


later. 


4.1.3. Remote Manufacturing 


If we reach the state where manufacturing processes are fully 
automated and can be controlled completely by computer, then 
we will probably start to see remote manufacturing. A 
manufacturing plant in one location will be operated via 
telecommunication links from another location. If this 
becomes the case, then manufacturing facilities will be 
located where land is cheap, such as rural areas. Aleoyesit 
manufacturing plants are totally unmanned with no human 


presence to correct for unforeseen circumstances, then the 
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possibility of major industrial accidents is higher. This 


would cause greater environmental concerns. 


Remote manufacturing also offers the potential for developed 
nations to exploit the environment of third world countries. 
Even if we were to be socially responsible about our own 
environments, would we extend that concern to third world 
countries? Eventually, if unmanned remote manufacturing 
becomes a reality, then there is also the possibility that we 
will begin to manufacture in space via satellite. As space 
knows no national boundaries, this would open up international 
debate -over domains in space and the global environmental 


impacts of industrial accidents in space. 
4.1.4. Electronic Cartels 


As has been already mentioned, the new technology has the 
potential to reduce the external boundaries of organizations. 
This has beneficial implications for an organization in 
communicating with customers, suppliers, governments, etc. 
Communications will be faster and more timely. However, this 
possibility of electronic external communications could also 


be extended to include competitors. 


In an attempt to become more proactive in relation to the, 
environment, whole industries could be connected 
electronically. It would be possible for "competitors" to 
communicate their intentions to each other faster and less 
openly. At its extreme, this practice could lead to the 
formation of electronic cartels. Such activity would have 


implications for antitrust laws. 


4.1.5. The Handicapped 


In the not too distant future, two way verbal communication 
with computers will become a reality. This has the potential 
to open up additional employment opportunities for the 
handicapped in careers that are at present unattainable. 
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The government, as well as interest groups, need to actively 
monitor these technical developments so that they can 
encourage both the handicapped and business to take advantage 


of this outcome. 
4.1.6. Women 


The Economic Council of Canada's (ECC) Survey of Automation in 
Canada (11) shows that 16 percent of women were working with 
new technology in 1985 compared with 12 percent of men. They 
attribute this fact to two reasons. First, new technology is 
being accepted more readily into the service sector which 
traditionally employs more women. Second, almost two thirds 
of new technology implementation between 1980 and 1985 was in 
the office, where female employment is high. 


Therefore, new technology is an important issue for the 
women's movement. The majority of women's jobs that are 
affected by new technology are clerical. The clerical jobs 
are not disappearing (in fact, the ECC survey shows that they 
are increasing); however, there is the potential for them to 
become deskilled, mindless jobs. It becomes increasingly 
important, as technology advances, to encourage young women to 
pursue professional careers. It is also critical that more 
women be encouraged to enter technical careers so that women's 
concerns can be incorporated into technology in the design 


stage. 


4.1.7. Employment 


There is much controversy over whether new technology is 
eliminating jobs by automating them or creating jobs through 
offering the potential for increased sales and competition. 


There are examples of both scenarios. 


I suggest that the latter scenario can only take place if 
there is a fit between the environment, the organization 
2L 


at ded 6 
eet: Hy at) wen 
Be " 8 deat ‘ate, avinties te 
ve sasadt wes ent ics ane SetqoapE wnied 
| bie out aC. “bag de raw Foe pysidie. ylienvttthess 
ve ew y ee — basar’) nodes paving bolonsdaso wart 15 
_. Hk) lei dias ofamet fis inliad eres ont 


; it sgl, . te pre e) ‘as | a ‘gpeloaitad: mi y sashartei 
i ete 8 oi Jagat noone to edtzo leit. « ony ygamaven e pemyw 
Blot Bry: boom ent staat ote, a £0: wat Wa vel) Gates h 
yet S6¢ih awed, sib ‘QDR! odds: ee ae) cue ita sie Uy seit Ebest 3 
ach ttlatals or hetaap7e4 ‘ote . ered? ‘\eovewod. Ss (hnt peatank ote 
wtoriagiteak memati a al | eeetoe, ates Lorem Sy) abi" sMianard 
| ‘oe mano) EOD, epetueade. oy: ‘eawonavbs, pe Le aise PAB  SHeiocn t 
eae “Bene Sebi “3 bin at an <prabiinss angtessterg He He 
a FAO Jeu oe. ezastigo ee dette vest 22 Bayard ad femow 
vert ees aes ar wballenitdad ‘gael, “peared sonal! ‘gd! fen ssesrrop 
Kiss > aa | Ae ,spete 


ee i 
a 


5 


ei ees rs ints wet, dsdzedy eat ae 


iG spitderse 
ee or 


design and the technology. If the new technology is 
implemented in a bureaucracy, then the organization is too 
rigid in its operation to achieve the flexibility offered by 
the technology and demanded by the environment. Thus jobs 
will be lost. On the other hand, if the new technology is 
implemented in an organization that has a flexible design 
which can make the best use of the flexibility of the 
technology, then the organization can respond to its 
environment. The organization will be more competitive and 


the opportunity for increased sales is available. 


Hence, government can have a potentially favourable impact on 
employment levels by encouraging and assisting in the 


implementation of flexible organization designs. 


As well as affecting employment levels, new technology also 
has the potential to alter the balance of the full time - part 
time labour force. The ability to communicate electronically 
without need for physical proximity is creating an increase in 
the service sector in using home as the workplace. This form 
of work is also usually part time work. While this 
arrangement is welcomed by some, it is being forced upon 


others. 
4.1.8. Awareness of The Issues 


Important in its own right is the issue of how aware the 
different stakeholders are of the many implications of new 


technology. 


Business and government appear to address the need for new 
technology mainly in terms of productivity advances. Little 
recognition is given to the design of the human organization 


or the impact of technology upon the worker. 


Unions, in large part, appear to be attempting to resist the 

spread of new technology. By concentrating on the negative 

consequences of new technology, they are missing some of the 
22 
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positive impacts upon the work environment of their members 
that can result from combining technical and human 
organization design. The union philosophy of standardization 
and formalization of an adversarial relationship with business 
enhances and builds upon the bureaucratic form of 
organization. Unions fail to recognize that the organization 
that adheres to more flexible human organization and combines 
this with new technology offers the union an opportunity both 
for greater involvement in, and for making a greater direct 


impact upon, the work setting. 


The engineering schools that produce the engineers who will 
design our future technologies for the most part continue to 
concentrate on the technology to the exclusion of the social 
impacts of that technology. There is some indication that 
this practice is slowly changing with the introduction of 
compulsory courses in ethics into engineering curriculae. The 
founding of the Center for Technology and Society at the 
University of Toronto is another positive step. However, 
greater emphasis is still needed in this area if society 
rather than the technology is to direct how that technology is 


to be used. 


The women's movement has a good awareness of the impact of 
technology on the worker. This ss iaadirect results*of.eits 
membership makeup. However, it is also the group with the 
least ability to change how technology is used because women 


have the least expertise in the technological arena. 


Ave?) Issues for the Work Environment 


4.2.1. Health and Safety 


The impact of new technology on health and safety is an issue 

which is still not fully understood. As we are still learning 

about the effects of new technology on health and safety, 

government needs to be a major player in the identification 

and resolution of this issue. Government needs to be 
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involved, not only in the development of new legislation, but 
also in the dissemination of information. The civil service 
needs to act as a coordinator of health and safety information 
between organizations, so that one organization can learn from 
another's experiences. Given the high rate of change in 
technology, we have neither the freedom to play with human 
health nor the time to allow all organizations to learn the 


same lessons through practice. 


The health issue can be separated into physical and mental 
concerns. Physical health side effects of new technology 
include such things as the possible effect of radiation from 
video display terminals (VDTs), the possibility of increased 
occurrences of heart disease from the increased passivity of 


work and increasing incidences of tenosynovitis. 


There is still much controversy over how much exposure to VDTs 
is acceptable, especially during pregnancy. This issue 
requires much more investigation into the establishment of 
"Safe" levels of radiation and into whether technological 


advances are possible to remove or screen the radiation. 


New technologies have the potential to eliminate most physical 
activity from a job and substitute mental activity. In the 
office, the physical activity of walking from one location to, 
another to obtain information or to communicate can be 
replaced by electronic communication. Although electronic 
communication is faster, it also means that the worker can 
spend all day sitting at his/her desk. In the manufacturing 
plant, the task of monitoring -a robot's activity requires much 
less physical movement than actually doing the task oneself. 
Therefore, the passive nature of work created by the new 
technology could result in lower fitness levels in the work 
force. This in turn could result in increased incidences of 
heart disease, obesity, etc. An interesting research program 
would be to study whether workers faced with this change 
compensate through increased fitness programs outside of the 
workplace. It is conceivable that the implementation of new 
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technology would require an increase in in-house fitness 


programs to keep workers healthy enough to remain productive. 


Tenosynovitis is the repetitive strain injury arising from the 
use of electronic keyboards. It did not appear with the 
typewriter and is therefore a health problem directly linked 
to new technology. Fred Emery (12) has offered two hypotheses 
for the cause of tenosynovitis. The first is that a strain 
threshold has been passed. This is a result of the faster 
speed of electronic keyboards which has_' allowed the 
establishment of higher standards for keystrokes/hour. This 
hypothesis suggests that job design could eliminate the need 
for continuous keypunching and thus eliminate the symptoms. 
The second hypothesis is that there is a design fault in the 
electronic keyboards. Our sense of touch may require the 
stiffness present in the mechanical typewriter but eliminated 
in the new electronic keyboards, in order to function 
effectively. ASit a result” *of= the lack of} pressure on *the 
finger and knuckle joints, the cartilage of these joints may 
become maknourished. It is possible that our bodies can 
adapt; however, this hypothesis calls for research into both 


the design of electronic keyboards and our sense of touch. 


The side effects of new technology on mental health manifest 
themselves in the form of stress. Stress can be felt in two. 
ways: through interaction with the technology itself, and 
through the impact that technology has upon organizational 


structure and processes. 


First, new technology offers great leaps in performance. The 
speed and accuracy made possible by new technology is exciting 
to some people. However, if the potential performance levels 
of new technology are used to set standard levels of 
performance for all human operators, then the technology can 
be seen as a threat to dignity and self esteem. Thiss is 
particulary true if the new technology is used to monitor both 
whether these performance levels are met and for general 
surveillance of activities. This ©©form?*ofY electronic 
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surveillance requires some measurable indicator of performance 
such as keystrokes per hour or length of time per phone call. 
Thus the stress resulting from the "invisible boss" is more 
common at the lower operational level of an organization. 
Also, the loss of control over a task that has been automated 
can cause a feeling of powerlessness. As was mentioned above, 
this powerlessness resulting from automation has been felt by 
lower level workers for many years and is just recently being 


experienced by managers. 


Secondly, if new technology is allowed to further 
bureaucratize the workplace by task standardization 
(keystrokes/hour, etc.), then the organizational structure and 
processes will become so rigid as to cause additional stress. 
Rules and procedures will be built around the technology and 
the human element of work will be lost. in’ ‘contrast, 
innovative, more flexible and democratic organization design 
can use technology to alleviate some of the monotonous work 
and thus eliminate stress from that source. Therefore, new 
technology can have both a direct and an indirect impact upon 


human stress levels. 


4.2.2. Job Design 


As automation has become more and more sophisticated, job 
design has changed drastically. Initially humans performed 
the tasks. Then, the human's job was to monitor the 
equipment's performance of the task and to interpret the 
results. Now that electronic equipment can perform the 
monitoring tasks associated with manufacturing production or 
information status, the human task has progressed to the 
control of the unexpected. Even though our environment is 
becoming increasingly turbulent, the unexpected still occurs 
intermittently. This allows more tasks to be handled per 


person. 


Whether this increase in job content becomes job enrichment or 
merely job enlargement depends upon the organization's design. 
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Job enlargement, increasing the number of similar tasks that a 
person performs, provides little employee satisfaction or 
motivation. However, if technology is used to allow job 
enrichment, adding new tasks to the core job, then the person 
can see his/her impact on a larger portion of the total work 
and thus obtain satisfaction and a sense of accomplishment 
which helps maintain high levels of motivation. 


Technology can support either extreme or any combination of 
these two options. The route taken depends upon how the 
organization is designed to perform its activities. However, 
whichever path is chosen, clearly some degree of job redesign 


is required. 


4.29301 SLpaining 


The need for job redesign translates into a need for increased 
training. If the job redesign takes the form of job 
enlargement, then the training must cover how to interact with 
the technology. If the job redesign takes the form of job 
enrichment, then the training must also include the skills for 
increased responsibility. Therefore, the direction in which 
our training facilities move depends upon the direction of 


organizational change. 


The Economic Council of Canada's Survey of Automation in 
Canada (13) shows that the retraining being provided by 
organizations implementing new technology today is often of a 
short-term nature. They found that one-half of on-the-job 
training and over 80 per cent of classroom training lasted 
four weeks or less. This could possibly be a major stumbling 
block to the continued competitiveness of Canadian business. 
This finding suggests that retraining is viewed as a 
temporary, reactive adjustment to the technology rather than 
an ongoing, proactive relationship that allows the technology 


to be used to its full capability. 
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4.2.4. High Tech. - High Touch 


As was mentioned earlier, new technology is breaking down the 
internal and external boundaries of organizations so that 
information can flow between departments and organizations 
more easily. Communication can be made electronically and 
little human contact is required in order to perform the 
tasks. However, this capability is socially isolating people 
within the workplace. Therefore, even though new technology 
breaks down an organization's boundaries for information flow, 
it also has the effect of erecting boundaries to social 


contact between individuals. 


Humans are basically social and need some interaction with 
fellow beings. Therefore, in order to develop happy, 
satisfied, committed workers organizations need to allow for 
some social contact. When implementing new technology, the 
organization must be redesigned to stimulate this 
socialization. Hence the notion of 'high tech - high touch'. 


4.2.5. Organizational Choice 


The four issues raised in this section call for some degree of 
organizational restructuring when new technology is 
implemented. These issues can be combined with one final, 
issue: the need for organizations to make a_ conscious, 
deliberate decision about how technology is going to be used 
within the organization. This decision involves: what 
technology is going to be used? who is going to use it? how 
will they be organized to use it? 


The need for this issue to be considered is demonstrated by 
the fact that in the past when new technology has been 
implemented in organizations, many conflicting results have 
been observed(14). For example, in some organizations the 
employment level has dropped while in others it has increased. 
Therefore, the outcomes of implementing new technology alone 
cannot be completely predicted ahead of time. This suggests 
28 
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that organizational setting plays a large part in determining 


the success or failure of new technology application. 


The actual organization design details chosen can successfully 
take many forms; however, a fundamental choice is whether to 
select, as a base, what is termed the old paradigm or the new 
paradigm. The old paradigm is the traditional, bureaucratic 
system whose basic design principle is redundancy of parts. 
Redundancy of parts refers to the high specialization of 
tasks, such that individuals are viewed as replaceable parts 
of a machine. In contrast, the new paradigm has as its basic 
organization design principle redundancy of function. This 
recognizes that people can successfully handle several tasks 
or develop multiple skills, and each person is’ trained 
accordingly. The organizational building block that reflects 
completely the pure new paradigm philosophy is the semi- 
autonomous work group. This new paradigm is expressed in the 
‘Quality of Working Life' (QWL) concept. The new paradigm is 
a mode of operation that provides the flexibility needed for 
an organization to be proactive with its turbulent 
environment. In fact the new technology is promoting this 
proactivity in relation to a turbulent environment. As was 
mentioned above, new technology reflects redundancy of 
function, which is also the underlying principle of the new 
paradigm. The characteristics of new technology are consonant, 
with the notions of flexibility and choice so central to 
‘Quality of Working Life' thinking, and thus can push the 


organization in this direction. 


If new technology is implemented within the context of the old 
paradigm, then technological effectiveness is limited by the 
rigidity of the bureaucracy. However, if new technology is 
implemented within the context of the new paradigm, then the 
full potential of the existing technology can be realized and 
technological effectiveness is limited only by the technology 
itself. Between these two extremes there are organization 
designs that partially embrace both paradigms and these 
organizations can achieve varying degrees of technological 
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effectiveness. This suggests that there are levels of 
technological sophistication appropriate to different 


organization designs and environmental demands. 


The Economic Council of Canada's report, Working with 
Technology(15), indicates that today the number of managers as 
a percentage of total employment within an organization that 
has implemented new technology is greater than in a non- 
innovator organization. This suggests that more levels are 
being added to the existing hierarchy to deal with the new 
technology. THIS ss 1Ss typical sOLesitne: Cla eparadlan, oF 
bureaucratic structure. However, this expansion of the 
hierarchy adds rigidity not the flexibility crucial for 
technological effectiveness. Therefore, the potential of 
Canadian organizations to optimize their technological 
effectiveness must be questioned. Management and labour need 
to be educated about the possibilities offered by 
organizational redesign. This is a key area where government 
can have an impact upon the future competitiveness of Canadian 


industry. 


These work environment issues are addressed in the next 
section where hypotheses of two opposing scenarios of working 
with technology, based on the old/new paradigm conflict, are 


offered for consideration. 


5.0. Implications for Organization Design 


Technology is never neutral in its organizational effect. 
For, as mentioned, technology and organization design have a 


combined impact upon the work environment. 


When an organization purchases new technology, the nature of 

the workplace will bias the decision regarding the form that 

the technology will take. In response, the technology, 

because it has a heavy influence on the what, when, where, why 

and how of work, has the power to polarize the organization 
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even further towards redundancy of parts (old paradigm) or 
towards redundancy of function (new paradigm). Section: 5.1 


discusses how this polarizing effect takes place. 


5 al 6 The Combined Impact of Technology And 
Organizational Choice On Work 


The nature of the new technology selected and the manner in 
which it is used can enhance the detrimental structures and 
processes of an old paradigm environment or the beneficial 
structures and processes of a new paradigm environment. 
Figure 1 lists some areas of technological impact, and I 
hypothesize that these impacts when implemented in opposing 
organization settings are also diametrically opposed. Because 
technology “nas | thissecharacteristictiagot ~ polarizing 
organizations, it is important that the organizational choice 
be made prior to or in conjunction with the technical 


choice. 
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Figure 1 


The Combined Impact of Technology and Organization Choice 
C26) C2 73 
Areas of New Technology New Technology 
Impact Implemented In Implemented In 
An Old Paradigm A New Paradigm 
Setting Setting 
Employment Level Decrease Potential Increase 
Skills Obsolete Skills/ New or Enhanced 
Deskilling Careers 
Socialization Less Social More Social 
Contact Contact 
Performance Negative Feedback Positive Feedback 
Measurement 
PLeXIDiL ic yaot Rigid Hours Potential for 
Schedules Flexible Hours 
Flexibility of Fixed Potentially Flexible 
Work Place 
Scope of Work Job Enlargement Job Enrichment 
Location of Centralization Decentralization 
Control 
Power Concentrated with Dispersed to Users 


Technically Literate 


Technical Technology Is Technology Is 
Ideology Tne CONnEroL A Tool 
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5.1.1. New Technology and The Old Paradigm 


The old paradigm setting is characterized by a "one person- 
one task" division of labour. Therefore, the technology that 
is purchased is usually selected to fit with this traditional 
manner of work assignment or to make it even narrower. 


Organizationally this environment does not permit flexibility 
and creativity to surface. No single person has a 
sufficiently broad job to see enough of the total operation to 
enable him/her to develop new products (services) or new ways 
to perform work. The technology is not capable of stimulating 
innovation if the human vision is not present to guide and 
direct it. Therefore, such an organization is less likely to 
remain competitive in the customer-oriented, creativity- 
demanding marketplace that we are increasingly experiencing. 
This will result in a shrinkage of business activity and a 


loss of jobs. 


Also, when tasks are so narrowly defined, the technology is 
more likely to be selected to duplicate exactly that rigid 
definition of work. This will lead to either the complete 
displacement of tasks (skill obsolescence) or the reduction of 


tasks to a mundane monitoring of the equipment. 


In an old paradigm environment, traditionally tasks are 
coordinated through the use of rules and procedures. These 
can be programmed very easily into the computer equipment 
being used. Thus, now that technology is becoming so 
integrated that information can be transmitted and 
communication can take place between individuals and 
departments electronically, there remains little need for 
human contact. In this situation, then, there is a tendency 
for people to become isolated. In addition, due to the ease 
of implementation, there is the tendency to create more rules 
or procedures. 
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Another impact of technology structured to fit formalized 
tasks is that it becomes very easy to monitor performance 
within these discrete units of work. Measures of use can be 
gathered by the equipment and compared against preprogrammed 
standard levels of performance. This is a very negative, 
destructive form of performance evaluation where often the 
only feedback that the user receives is punishment for failure 
to meet the standards. Even when the equipment is also 
programmed to recognize good performance, the feedback is 
often provided via the technology. Thus, praise or warnings 


also become very impersonal. 


Even though new technology is integrated to the extent that it 
often offers the potential to eliminate the sequential nature 
of work flow, an old paradigm environment does not allow this 
potential to be used to its fullest. The new technology is 
forced to fit the traditional division of labour and the work 
flow coordinating procedures must, therefore, still remain. 
Thus, people must still be in the right place at the right 
time to perform the task when the formalized procedures say it 
is required. Potential flexibility in work schedules or work 
place has been largely constrained by the nature of the 


organization. 


New technology can perform tasks faster than the human., 
Therefore, productivity increases are potentially possible. 
When the technology is implemented in narrowly defined 
pockets, this productivity increase is usually channelled 
towards producing more of the same task within a certain time 
period. For the human user, this is job enlargement and, 
depending on the standard rate established, can produce 
considerable stress. This in turn can create alienation from 
work and the workplace, and result in lower, rather than 


increased, productivity. 


The decisions that are made at the lower levels of the old 

paradigm organization are of the kind that are very 

formalized. Since technology is still largely designed based 
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upon rigid logic, it is very easy to program formalized 
decisions into the technology. Therefore, the need for human 
decision making at the lower levels of the organization is 
eliminated and allows management to extend its control of the 
operations through the technology. Thus technology 
implemented in the old paradigm setting often vertically 
centralizes decision making to a higher level within the 


organization. 


Because it affects people and the workplace so widely, 
technology is a very influential source of power. When there 
is a very narrow task assignment, the users are not very 
powerful. They often have no opportunity to experience the 
full potential of the new technology or have any say in the 
way in which the technology is used. Instead, the technology 
is purchased and operating procedures are established and 
controlled by management information systems (MIS) 
departments. Therefore, technology has the potential to shift 
power from the users to the technically literate i.e. from 
line to staff roles. 


The way in which new technology impacts upon humans, work and 
their organization is largely determined by the organization's 
ideology. The old paradigm promotes a strategy of 'divide and 
controu. This division and control of the organization can, 
be achieved through or enhanced by the implementation of new 
technology. This strategy leads to the view within the 
organization that the technology is in control. 


5.1.2. New Technology and The New Paradigm 


In contrast to the old paradigm, the new paradigm setting is 
characterized by the concept of multi-skilling or redundancy 
ofmrunctions® In this environment, technology is usually 
selected so that it can broaden the variety of tasks available 


to the user. 
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Since new technology provides an organization with the’ 
flexibility continually to redesign, customize and develop new 
products or services economically, it requires a work force 
that is creative and innovative to make effective use of that 
technology. The multi-skilled work force working in a new 
paradigm atmosphere has the necessary creativity. Then, ina 
turbulent environment that demands that an organization be 
responsive to its customers, an organization which matches the 
flexibility of its technology to the flexibility of its work 
force to create a flexible, competitive output, has the 
potential to increase its business activity and consequently 


expand its employee base as well as increase profitability. 


Also, when tasks are broadly defined and multi-skilling is the 
norm, it is hard to select equipment that can completely 
replace humans on a one for one basis, although specific 
skills may still be displaced. However, the benefits of 
combining multi-skilling with new technology are not limited 
solely to job retention. For a new paradigm setting creates a 
learning atmosphere and therefore the organization is more 
likely to train the workforce to use the new technology to its 
fullest potential, allowing new skills and careers focussed on 
boundary spanning roles to be developed to replace those 
production tasks lost to the technology. 


As was discussed earlier, the increasing integration of new 


technology can lead to isolation. This has led to the 
recognition of the need for a "high tech - high touch" 
approach - the increasing necessity to design socialization 


processes into an organization as the amount of time people 
work with equipment increases. In a new paradigm work 
environment social interaction occurs naturally as the semi- 
autonomous groups coordinate their work. Therefore, the new 
paradigm approach is a natural way to retain human contact as 


the work place becomes automated. 


When technology is matched to multi-skilling capabilities and 
used to support human creativity, it does not have the task 
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boundaries necessary for punitive monitoring of activity. 
Therefore, performance measurement is less likely to be 
performed by the technology and is more likely to be based 
upon broad objectives and minimal specification of tasks. 
This is a much more positive and constructive measure of 


performance than that used in an old paradigm environment. 


When a group is responsible for a complete operation from 
start to finish, and an individual can perform a broad part of 
any operation, it reduces the dependency of one person on 
another or the dependency of the group on any one person. 
When new technology is used in this setting, the integrating 
nature of the technology can further reduce dependencies by 
often converting sequential work flow to a more pooled work 
flow. Therefore, this arrangement allows more flexibility in 
scheduling work. Also, with the ability to communicate 
electronically with the people physically within the 
organization from outside the organization, this flexibility 


can sometimes be extended to include the place of work. 


New technology, particularly expert systems, enables non- 
expert workers to access expert knowledge stored within the 
equipment. When this capability is used in an environment 
where multi-skilling is the norm, the employee is able to make 
more knowledgeable decisions of a higher quality about a 
larger portion of the total operation. Therefore, the 
productivity increases promised by the speed of the new 
technology are more likely to be used to provide job 
enrichment rather than job enlargement. Also, this 
technological impetus towards providing expertise to lower 
levels of the organization decentralizes decision making and 


control of the operation to the users of the technology. 


Thus, in a new paradigm setting, the users of the technology 

are usually more technically literate and knowledgeable than 

those in an old paradigm setting. Also, because the users 

have more control over their own work, they are more likely to 

be involved in specifying what technology they need, how they 
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will use it and when they will use it to best perform their 
tasks. Therefore, in this scenario, the technology has helped 
to decentralize power vertically from the strategic apex of an 
organization down to those who use the technology. Also, with 
this approach, the power to control the operations of an 


organization remains within "line" responsibility. 


As was the case with the old paradigm setting, the way in 
which new technology will impact upon humans, work and their 
organization is also largely determined by the new paradigm 
design. The new paradigm promotes a strategy of 
democratization of the workplace. The technology, which when 
used to its full potential reflects redundancy of functions, 
fully supports this ideology. In contrast to the old paradigm 
view where the technology is in control, the new paradigm view 
is one where technology is a tool to provide human support 
where the human and the technology jointly provide competitive 


advantage. 


6.0. The Future For QWL 


Traditional QWL takes a socio-technical approach to 
organization design which jointly optimizes the social and 
technical systems. The basic building unit is the semi- 
autonomous work group arranged within the natural boundaries 
provided by the sequential flow of work. However, as 
previously mentioned, new technology can change the human task 
from doing to monitoring to handling the unexpected. This 
distances the worker from the product flow and changes the 
nature of the human work flow from sequential to pooled 
coupling. This eliminates technology as the source of a 
natural boundary for the creation of work groups. Therefore, 
technology may have progressed so far that for many situations 


it has made socio-technical analysis redundant (18). 
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Since the new paradigm social design of learning, sharing 
information and power redistribution is important for both 
future organization competitiveness and the creation of 
industrial democracy in the workplace, QWL must itself remain 
proactive in relation to the environment. It must evolve to 
reflect these changes made by new technologies as well as to 


help shape the direction of technological advancement. 


Therefore, new boundaries must be defined for the creation of 
work groups. Some possibilities include political boundaries, 
and boundaries created by supplier, client or issue. The 
boundaries will likely be different for different 
organizations with different needs. Also, since these new 
boundaries change more frequently than the technical system 
did in the past, group formation will become a much more 
dynamic process. The organization structural arrangement is 


likely to be constantly in motion. 


In addition, these new possibilities for work group boundaries 
mean that work groups will need to include functions other 
than just production. For example, client-based work groups 
will likely need to include marketing or customer support 
representation. Thus, future QWL arrangements will help bind 
the whole organization towards becoming a flexible, adaptive 
entity that can respond to its competitive environment while 
concurrently addressing the needs of its workers. 


YoWe Summary 


As hypothesized in section 5.0, new technology developments 
and advances in new paradigm organization applications appear 
to be supportive of each other. This trend towards a new 
flexible, creative way of working is both appropriate and 


necessary to remain proactive in a turbulent environment. 


Therefore, for Canadian business to survive it must do more 
than blindly follow the technological road; it must achieve a 
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tripartite fit between technology, organization and its 
environment. However, Canadian business must also recognize 
that future changes in technology may require further changes 
in organization design to maintain that fit. It is a dynamic 


relationship, not a one-shot, static design. 


40 


i 


4 7 
Pay 
* 


3 


, } i, i 


EXHIBIT 1 


Engineering Domain 


GT 
Group Technology: 
Classification and coding 
ot parts by geometry and 
Production processes. and the 
grouping of production 
machines in manutactur- 
ing Cells te produce families 
of parts requiring similar 


MP & CS 


CAD ee NX A ecco 7 Mac asin 
Computer Aided Design: and Control Systems: 
Computer aided drafting. Manufacturing Resource 

computer aided engineering. Planning (MRP). Shop Floor 


Data Collection (SFDC) 
systems and other 
factory-relatec 
software 
systems. 


computer aided process planning 
and programming for 
Numerically controlled 
machine tools. 


CT 
Computing Technology: 
The integrator of the 
major manufacturing functions: 
includes hardware, software. 
database and 
telecommunications. 


AMH 
Automated 
Materials Handling: 
Traditional materials handhng 
equipment. automated storage 
and retrieval systems. and 
automated guided vehicte 
systems. 


ROBOTICS 


Reprogrammable 


muttifunctional 
manipulators. 


CAM 
Computer Aided 
Manutacturing: 
Computer controlled machine 
tools from NC machmes to flexible 
manufacturing systems. process 
control devices. automated 
assembly systems and 
computer aided 
inspection. 


Production Domain 


Computer Integrated Manufacturing (CIM) 


Source: B. Schlussel, Sperry Inc. 
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